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DESCRIPTION 

WRITING INSTRUMENT 



Technical Field 

The present invention relates to a writing 
instrument of such a type that inside a main body of the 
instrument is provided an ink storing chamber that stores 
liquid ink and a reservoir chamber (also referred to as 
a feeder) that compensates for variations in temperature 
and pressure inside the ink storing chamber, and that 
the ink storing chamber and the reservoir chamber are 
divided by a. partition wall. 

Background Art 

As a writing instrument of the type of directly 
storing liquid ink as described above, as disclosed in 
JP 2001-315483, there is known a writing instrument in 
which a circular through hole is formed in the central 
portion of a partition wall that divides an ink storing 
chamber and a reservoir chamber, while into the through 
hole is inserted an ink supply member (relay core that 
connects a writing element and the ink storing chamber) 
formed of a rod-like member circular in cross section 
comprised of porous material. In this structure, a 
diameter of the through hole is formed to be larger than 
a diameter of the ink supply member, and a gap capable 
of holding the ink by capillary force is formed between 



the ink supply member and an inner wall of the through 
hole . 

The through hole is in a state where an ink membrane 
(seal) is formed between the outer circumference of the 
5 ink supply member . impregnated with the ink and the hole 
by capillary force . . The ink membrane of the through hole 
breaks due to increases or decreases in pressure inside 
the ink storing chamber, and so-called gas-liquid 
exchange process is obtained such that the ink flows into 
0 the reservoir chamber or air flows into the ink storing 
chamber . Such gas-liquid exchange process is preferable 
in structure in terms of compensation for variations in 
ambient temperature and in pressure inside the ink storing 
. chamber, and the ink membrane is formed in the central 
.5 axis portion of the ink storing chamber, and therefore, 
the leastprone to influences due to variations inattitude 
of the writing instrument, whereby seal characteristics 
are stabilized and it is restricted that the ink flows 
out of the ink storing chamber to the reservoir chamber 
20 accidentally. Further, when the ink is consumed by. 
writing, ink is sucked out of the portion where the ink 
is held by caterpillar force, and the gas-liquid exchange 
process is carried out at this portion. Therefore, the 
ink is supplied to the writing element with high 
25 sensitivity, thus providing the writing instrument of 
structure where light and dark hardly occurs in Writing. 

The ink supply member . is positioned so that a 
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predetermined gap is formed between the outer 
circumference of the ink'supply member and the inner wall 
of the through hole formed in the partition wall by 
press-fitting a back end portion of the supply member 
5 to a holding member provided on a back end of the main 
body of the writing instrument to engage therein, and 
attaching a writing-element portion provided on a front 
end portion of the ink supply member to the main body 
of the writing instrument. 
10 In the writing instrument with the aforementioned 

structure, it is important to control dimensions of the 
diameter of the ink supply member and of the diameter 
of the through hole formed in the partition wall. More 
specifically, as shown in FIG.1A, a difference between 
15 an outer diameter Dl of an ink supply member 1 and a diameter 
D2 of a through hole 2a formed in an partition wall 2 
is set at about 0.1mm (i.e. when Dl is 2mm, D2 is set 
at 2.1mm). In other words, in terms of dimensions of- 
the gap, the gap of substantially 0 . 0 5mm is formed around 
20 the outer circumference of the ink supply member. 

When the gap is excessively wide (more than or equal 
to 0.2mm), the ink flows out irrespective of types of 
ink. Meanwhile, when the gap is excessively narrow, 
supply of the ink cannot catch up with writing speed, 
25 and light and dark ( ink squeezeout ) occurs on characters . 
Further, the expansion coefficient of the ink supply 
member varies with the material of the ink supply member 
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and the ink (such as oil-based ink and water-based ink.) 
to use. Therefore, when the gap is formed narrowly in 
advance, the ink becomes stuck and/ or light and dark o ccurs 
on characters. Accordingly, in preparing the writing 
5 instrument with the above-mentioned structure, it is 
important to control dimensions of the ink supply member 
and of the through hole formed in the partition wall. 

When the ink supply member is actually incorporated 
into the main body of the writing instrument, depending 
10 on conditions of press fitting of the end portion, it 
sometimes happens that the axis of the ink supply member 
deviates as shown in FIG. IB, and the gap changes. In 
this case, since there are preparation errors to some 
extent in the diameter of the ink supply member and in 
15 the diameter of the through hole formed in the partition 
wall, the gap Gl generated by the axis deviation may be 
0.2mm or more. When the gap thus becomes 0.2mm or more, 
the ink flows out, and there arise possibilities such 
that writing becomes unable before the ink is completely 
20 used and that the ink leaks. Particularly, in the 
structure where the ink storing chamber is partitioned 
using a plurality of partition walls, when distortion 
occurs on the ink supply member, the aforementioned 
problem tends to arise in either partition wall portion. 
25 Accordingly,, the precision in incorporating the ink 
supply member is important in preparing the writing 
instrument with, the above-mentioned structure. 



As described above, the structure- of well-known 
technique requires precise dimension control of 
constituent members and incorporation technique of high 
precision, and has the problem that fluctuations in 
quality are apt to occur for each product due to dimension 
error and/or distortion of the ink supply member caused 
by incorporation. 

In view of the foregoing, it is an object of the 
present invention to provide a writing instrument which 
is easy in manufacturing and has a structure such that 
fluctuations hardly occur in quality, where the writing 
instrument has the structure in which an ink storing 
chamber and a reservoir chamber are dividedby a partition 
wall, while an ink supply member that supplies ink is 
inserted into the partition wall with a predetermined 
gap kept . 

Disclosure of Invention 

A writing instrument of the present invention is 
provided with an ink storing chamber formed inside a main 
body of the writing instrument, awriting element provided 
on a front end of the main body of the writing instrument, 
a reservoir chamber which is formed between the ink storing 
chamber and the writing element and communicates with 
the atmosphere, a partition wall that divides the 
reservoir chamber and the ink storing chamber with a 
through hole formed in a central portion of the wall, 



and an elongated ink supply member which supplies ink 
inside the ink storing chamber to the- writing element, 
while being inserted into the through hole with a 
predetermined gap kept, and there is provided a feature 
that the ink supply member is inserted into the through 
hole, while coming into contact with an inner wall of 
the through hole in two or more positions. 

The writing instrument with the aforementioned 
structure is provided with a state where an ink membrane 
(seal) is formed by capillary force between the inner 
wall of the through hole formed in the partition wall 
and the outer circumference of the ink supply member 
impregnated with the ink. The inkmembrane of the through 
hole breaks due to increases or decreases in pressure 
inside the ink storing chamber, and so-called gas-liquid 
exchange process is obtained such that the ink flows into 
the reservoir chamber or air flows into the ink storing 
chamber. Further, when the ink is consumed by writing, 
the ink held by capillary force is sucked out and supplied 
to the writing element . Thus, since the ink supply member 
is inserted into the inner wall of the through hole while 
coming into contact with the inner wall in two or more 
position, it is possible to perform positioning of the 
ink supply member with respect to the through hole with 
ease, and to maintain the size of the gap at an optimal 
state readily. 
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Brief Description of Drawings 

FIG.1A is a view showing an ideal state of the 
relationship in insertion between a through hole formed 
in a partition wall and an ink supply member in a 
5 conventional writing instrument; 

FIG. IB is a view showing a state where an axis of 
the ink supply member deviates; 

FIG. 2 is a view showing an embodiment of a writing 
instrument according to the preset invention; 
10 FIGs .3A to 3E are cross-sectional views taken along 

line III-III in FIG. 2 showing various structure examples 
of a partition wall into which the ink supply member is 
inserted; and 

FIG. 4 is a view showing another embodiment of the 
15 writing instrument according to the present invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will 
specifically be described below with reference to 

20 accompanying drawings. 

FIG. 2 is a view showing a first embodiment of the 
present invention. A writing instrument of this 
embodiment is provided with a barrel i.e. writing 
instrument main body 10, and inside the main body 10 is 

25 provided a partition wall 11 in the direction 
perpendicular to the axis direction. The tail end side 
partitioned by the partition wall 11 is- formed as a 



cylindrical ink storing chamber 12 impregnated with ink 
A, while the front end side is formed as a cylindrical 
reservoir chamber 14. In addition, the partition wall 
11 is formed by press - fit ting a circular-plate shaped 
member to the inside of the mainbody 10, and in the central 
portion of the wall 11 is formed a through hole 11a into 
which an ink supply member, described later, is inserted 
with a predetermined gap. 

A tail plug 15 is attached to a tail end portion 
of the main body 10, and a chip holder 16 is attached 
to a front end portion of the body 10. Aball chip (writing 
element) 17 for water-based ink is attached to a front 
end portion of the chip holder 16. Non-slip rubber boot 
18 is provided on the periphery of the front end portion 
of the main body 10. 

An upper end portion of the chip holder 16 is formed 
in the shape of a cup, while being press-fitted to the 
inside of the main body 10, and forms an ink receiving 
portion 14a of the reservoir chamber 14. At a bottom 
portion of the receiving portion 14a is provided a porous 
ink holding member 19 formed of fibrous material or the 
like to hold impregnated ink. In this case, it is not 
necessary to provide the ink holding member 19 
particularly, and i f provided, the structure of the member 
19 is not limited to the porous member formed of fibrous 

material or the like. 

A groove 14b extending in the axis direction is 



provided on the outer circumference surface of the 
receiving portion 14a of the chip holder 16, and forms 
an atmospheric communication passage that communicates 
with the atmosphere with an inner circumference surface 
of the main body 10. In this case, since the porous ink 
holdingmember 19 is provided inside the reservoir chamber 
14, the ink holding member 19 is impregnated with the 
ink flowing to the reservoir chamber to hold the ink, 
and thus reliably prevents the ink from leaking outside 
from the groove 14b. 

Inside the main body 10 is provided an ink supply 
member (relay core) 20 extending in the axis direction. 
The ink supply member 20 is comprised of a porous rod-like 
member obtained by collecting and compressing- a large 
number of fibers in parallel to the axis direction, and 
supplies the ink to the writing element side by capillary 
force. 

The ink supply member 20 is provided over the 
substantially entire length along the central axis line 
of the main body 10, and a front end portion of the member 
20 is held inside a holding hole 16a formed in the chip 
holder 16 with a gap existing to some extent. A tail 
end portion of the ink supply member 20 is held and engaged 
in a holding portion 21 formed at the tail end portion 
of the main body 10, and positioning in the axis direction 
is made with lower and upper ends. 

A middle portion of the ink supply member 20 
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penetrates the ink storing chamber 12, the through hole 
11a of the partition wall 11 and reservoir chamber 14. 
In this case, a predetermined gap G is formed between 
the inner wall of the through hole 11a of the partition 
5 wall 11 and the outer circumference of the ink supply 
member 20 so as to hold the ink by capillary force. The 
size of the gap G is set as appropriate according to the 
type of ink to use or the like, and in general, formed 
to be 0.2mm at the maximum or less. 
0 FIG.3A is a view showing a structure of the through 

hole 11a formed in the partition wall 11 and the ink supply 
member 20 inserted into the hole 11a. In this embodiment, 
the through hole 11a is formed in the shape of a square, 
and the ink supply member 20 inserted into the hole 11a 
.5 is formed to have a circular cross section. Each side 
of the through hole 11a is formed to substantially be 
equal to the diameter of the ink supply member 20, so 
that a configuration is obtained where the outer 
circumference of the member 20 comes into contact with 
20 the inner wall of the through hole 11a in four positions 
at 90-degree intervals when the ink supply member 20 is 
inserted into the through hole. 

By thus configuring, in incorporating the ink supply 
member 20 into the writ ing- instrument main body, the 
25 positioning is made by the contact portions . Therefore, 
even when distortion occurs on the ink supply member due 
to press-fitting conditions of the end portion or the 
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like, it is possible to reliably form the gap G along 
the axis direction in the state as shown in FIG.3A, and 
it is made easy to control dimensions of the ink supply 
member. 2 0 and the through hole 11a of the partition wall 
11. In other words, even when there occur dimension 
errors of some extent and/or errors in precision in 
assembling in the end portion of the ink supply member, 
it is possible to form the predetermined gap G with ease 
and reliability, and to maintain the predetermined gap 
along the axis direction irrespectively of the thickness 
of the partition wall. 

Further, even when the ink supply member 20 expands 
during use due to conditions of used ink, material or 
the like, it is possible to maintain a state where the 
gap is formed reliably around the ink supply member, and 
it is thereby possible to effectively prevent clogging 
with the ink during use and occurrences of dark and light 
characters during writing. 

In addition, when the ink supply member 20 has a 
circular cross section and the through hole 11a of the 
partition wall 11 is shaped in the form of a polygon, 
as shown in figures, it is preferable that the length 
of each side of the polygon is the same (in the form of 
a regular polygon) . By thus configuring, the ink supply 
member 20 comes into contact on its outer circumference 
with the inner wall of the through hole at regular 
intervals, whereby the gap G is provided equally along 
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the circumference, of the ink supply, member 20, and the 
gas-liquid exchange process is carried out with 
stability. 

Further, in such a configuration, by forming a 
regular hexagonal through hole 31a or. regular octagonal 
through hole 41a in a partition wall 31 or 41 as shown 
in FIG.3B or F1G.3C, respectively, corresponding to the 
type of used ink and material of the ink supply member 
20, it is possible to adjust the size of the gap G with 
ease without the need of securing the restrict dimension 
control and assembling precision. 

Depending on the shape of a polygon -of the through 
hole, the distance between the corner portion of the 
polygon and the outer circumference of the ink supply 
member becomes excessively larger than the distance 
required for the used ink. In such' a case, as shown in 
FIG . 3D, each corner portion may be provided with a closing 
portion lib that narrows the distance from the outer 
circumference of the ink supply member. Such a closing 
portion may be formed to extend toward the axial core 
of the ink supply member, for example, by providing the 
corner portion with a radius. Forming such a closing 
portion also enables the size of the gap G to be adjusted 
irrespectively of the number of sides of the polygon. 

In addition, with respect to the ink supply member 
20 and the through hole formed in the partition wall, 
as long as the outer circumference portion of the ink 
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supply member is configured. to come into contact with 
the through hole in two or more position, the positioning 
is made readily and a reliable gap can be formed. 
Therefore, it is possible to modify the cross-sectional 
form. of the ink supply member and the form of the through 
hole in various manners . For example, when the ink supply 
member has a cross section in the form of a circle and 
the through hole is in the form of an ellipse as shown 
in FIG.3E, the positioning can be made by bringing the 
ink supply member into contact with the wall portion of 
the through hole in two positions. An inverse case to 
the aforementioned structure is also preferable where 
the ink supply member has a cross section in the form 
of a polygon or ellipse and the through hole is in the 
form of a circle. Further, it may be possible that the 
cross section of the ink supply member and the through 
hole are both in the form of a circle, and that the through 
hole is provided with ribs to come into contact with the 
outer circumference of the ink supply member at 
predetermined intervals. 

FIG. 4 is a view showing another embodiment of the 
writing instrument. 

This embodiment illustrates an example where inside 
the ink storing chamber as shown in FIG. 2 are provided 
a plurality of (two) ink storing chamber partition walls 
51 in which are formed through holes 51a into central 
portions of which is inserted the ink supply member 20, 
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and the ink storing chamber is thereby divided into a 
plurality of chambers in the axis direction (divided small 
ink storing chambers are indicated by 12a, 12b and 12c) . 
In this case, it is only required to provide at least 
one or more ink storing chamber partition walls 51, and 
by" configuring each of the walls 51 in the same way as 
in the above-mentioned partition wall 11 (31, 41) , th.e 
gap G is formed between the outer circumference of the 
ink supply member 20 and the wall- In addition, in such 
a configuration where the ink storing chamber partition 
wall 51 is provided, since positioning of the ink supply 
member 20 is made by the partition wall 11 (31, 41) , the 
through hole 51a formed in the ink storing chamber 
partition wall 51 may be in the form of a circle as the 
conventional case. 

According to the aforementioned structure, the ink 
is consumed sequentially starting from the small "chamber 
12a on the writing element side, air is introduced to 
the small chamber when the ink in the .small chamber is 
consumed, and the small chamber serves as a reservoir 
chamber in turn, thus enabling the increased amount of 
ink storage. -Further, in such a structure where a 
plurality of partition walls are formed, the core tends 
to deviate as shown in FIG. IB in the conventional partition 
wall structure when distortion occurs on the ink supply 
member. However, by configuring the partition wall as 
described above, even when such distortion occurs, a 
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suitable gap G is formed along the axis direction in the 
portion of the through hole o£ each partition wall. 

In other words, even when there occur dimension 
errors of some extent and/or errors in precision in 
assembling in the end portion of the ink supply member, 
it is possible to form the predetermined gap G with ease 
and reliability, and to obtain the stable gas-liquid 
exchange process. 

Further, when the ink storing chamber partition wall 
51 is thus provided, in order to inject the ink with 
stability, it is preferable to adjust the sensitivity 
of the gas-liquid exchange (timing at which the ink 
membrane held in the gap breaks) in the through hole of 
the partition wall 11 (31 and 41) and the through hole 
of . the ink storing chamber partition wall 51. In other 
words, in order to inject the ink with stability, it is 
necessary to adjust the amount of used ink and the amount 
of ink supply. This is. because when the through hole 
of the partition wall 11 (31, 41) has the same structure 
as that of the through hole of the ink storing chamber 
partition wall 51 and the ink storing chamber is emptied 
that is provided between the partition wall 11 (31,. 41) 
and the ink storing chamber partition wall 51, the 
sensitivity in gas-liquid exchange in the through hole 
of the ink storing chamber partition wall 51 becomes worse 
than the sensitivity in gas-liquid exchange in the through 
hole of the partition wall 11 (31, 41) . When the timing 



16 

of the gas-liquid exchange thus delays in the ink storing 
chamber partition wall 51, it takes time for the ink to 
move to the writing element side, and ink squeezeout occurs 
on characters. Accordingly, the gap of the through hole 
51a formed in the ink storing chamber partition wall 51 
is preferably formed to be larger than the gap of the 
through hole formed in the partition wall 11 (31, 41) 
to provide excellent sensitivity in the gas-liquid 
exchange. Further, in the configuration where a 
plurality of ink storing chamber partition walls 51 are 
provided inside the ink storing chamber, the gap of the 
through hole formed in each of the. ink s tor ing chamber 
partition walls is preferably formed to be larger in the 
order in which the wall -is closer to the back end side 
of the main body of the writing instrument. 

Embodiments of the present invention are described 
in the foregoing/ and the present invention has features 
in the partition wall portion where the through hole is 
provided and in the cross-section form of the ink supply 
member, and is capable of being carried into practice 
with various modifications in other structure. For 
■ example, while the above-mentioned embodiments use a ball 
chip as a writing element, a structure may be possible 
where the end portion of the ink supply member functions 
as the writing element. Further, it may be possible to 
vary as appropriate the method of supporting the ink supply 
member at the back end. 
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Industrial , Applicability 

The present invention is applicable to small-size 
writing instruments such as a refill- and writing 
instrument attached to a notebook, and further, to 
disposable writing instruments and other general writing 
instruments . 



